This study aimed to investigate factors related to presenteeism among Chinese workers residing in Japan by assessing their mental state and health-promoting lifestyles. An anonymous, self-reported questionnaire was administered to 450 Chinese workers living in Hiroshima Prefecture, of whom, 313 completed it in its entirety. Results showed that 40.6% reported suffering from depression (Center for Epidemiologic Studies Depression Scale, CES-D). Sociodemographic characteristics such as being female, having a lower educational background, being widowed/divorced, having fewer years of residence, fluency in basic-level Japanese, being employed part-time, being an engineer, and workplace environment (having no health education in the workplace) increased the likelihood of depression. Path analysis indicated that marital status (being married) was negatively associated with presenteeism on the Work Limitations Questionnaire-Chinese version via work-related stress. There was a positive correlation between work-related stress and presenteeism through mental health (CES-D). Health-promoting lifestyles (Health-Promoting Lifestyle Profile II) showed a negative correlation with presenteeism, via work-related stress and mental health. Furthermore, health-promoting lifestyles showed a direct negative association with presenteeism. Thus, health education that emphasizes mental health was a significant factor for improving presenteeism. Furthermore, the provision of health education shortly after Chinese workers had arrived in Japan is important.
Introduction
The Japanese government accepts foreign workers due to shortages in the workforce. At the end of October 2018 there were 1.46 million foreign workers in the country, Industrial Health 2020, 58, [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] which represented a 14.2% increase over the previous 12 months. Of these employees, workers from the People's Republic of China (hereinafter, "China") were the most numerous, accounting for 26.6% of the entire foreign labor force 1) . Foreign workers are at high risk of exposure to occupational issues, injuries and disease 2) . Maintaining safety and health standards for foreign workers is important in order to improve their productivity 3) .
Recently, health-related productivity has been the focus of research in Japan and throughout the world, and a degradation in these standards can be measured using absenteeism and presenteeism 4) . Previous studies reported that mental-health conditions have the greatest impact on a decline in health-related productivity [5] [6] [7] [8] , with increased stress in the workplace leading to increased presenteeism 9, 10) . Presenteeism refers to an employee who goes to work in spite of poor health, and such an employee can be considered as someone who is somewhere between fully engaged in his/her job and absent from work. Researchers have demonstrated an association between presenteeism and declining productivity, which contributes towards losses for the company, as well as leading to a degradation in the health conditions of employees along with a high risk of suicide 11) . Therefore, it is important to understand the factors that influence presenteeism in the workplace and its influence on productivity, as well as the more studied construct of absenteeism.
Workplace conditions can affect the mental health of foreign workers 12) . In terms of type of occupation, previous reports have shown that skilled professions have the highest rates of presenteeism, followed by the manufacturing industry, which hires the largest number of foreign workers 13) . Furthermore, it has been reported that individuals who come to Japan for the purpose of work/ training tend to be more likely to suffer from depression than those who arrive for other purposes 14) . There have also been reports that foreign workers feel a greater psychological burden at work and experience more stress due to interpersonal relationships in the workplace than Japanese workers 15) .
Factors that cause stress for foreign workers include health-related activities held in a foreign country, their reasons for moving to Japan, ability to communicate in the native language, exposure to different cultures and values, workplace environment, and living environment 16) . Furthermore, there have been reports that workplace conditions can increase the risk of foreign workers suffering from mental-health problems 12) and work-related accidents 17) .
Participating in health-promoting programs can help address these issues and improve work productivity 18) ; however, according to occupational health research conducted on immigrant workers in Japanese workplaces, only 62.5% of such workplaces implement health and safety education 19) . On the others hand, various occupational health and safety services have been implemented among foreign workers living in Japan but not on a level comparable with Japanese workers 3) . Meanwhile, it is necessary to maintain the health and safety status of foreign workers through health checks and follow-up, and providing education on how to stay healthy while working as stated in the technical guidelines for industrial health and safety in Japan 3) .
Previous studies have only focused on job-related stress among highly-skilled foreign workers in Japan 15) and depression among Chinese factory workers 20) . However, no studies to date have revealed the mental health status, the issue of presenteeism among Chinese workers living in Japan, nor managed to identify any relationship between personal characteristics, workplace environment, the mental health status, and presenteeism. In an effort to fill this gap, we reveal the mental health status of Chinese workers and examine how personal characteristics including physical conditions might affect the mental health status and presenteeism, and investigate the relationships between factors described above. In addition, we attempted to identify how health-promoting lifestyles can improve mental health and reduce presenteeism among Chinese workers, who account for the majority of foreign workers in Japan ( Fig. 1 ).
Methods

Subjects
The subjects for this study were Chinese workers aged 20 yr or above, residing in Hiroshima Prefecture, Japan. The eligibility criteria were being of Chinese nationality and employed, regardless of employment format or job type; the duration of the individual's stay in Japan was irrelevant. The exclusion criteria were individuals who could not complete a Chinese survey form by themselves, and those who were diagnosed as having dementia.
Study design and recruitment
A cross-sectional study using a self-administered questionnaire was conducted. Between July and October 2017, one of the present researchers visited 25 Japaneselanguage schools within Hiroshima Prefecture that were attended by Chinese people. Here, surveys were distrib-uted to eligible Chinese workers who attended the classes; in addition, some of those present at the classes introduced the researcher to other Chinese workers, and these newlyintroduced workers were also invited to participate. The researcher distributed the survey after confirming that the participants had fulfilled the eligibility criteria. The subjects were asked to place their completed survey in a collection box installed in the classroom; additionally, a stamped and addressed envelope was given to the subjects to allow them to return the survey by mail if they wished to do so.
This distribution method was employed because the researchers were unable to obtain a list of Chinese people residing in Japan from governmental agencies and because they encountered difficulties ascertaining the number of Chinese workers employed at specific workplaces.
Altogether, the surveys were distributed to 450 subjects, and completed surveys were collected from 348 (retrieval rate: 77.3%). Of these, the responses of 313 subjects (those who answered all items) were used for analysis (effective response rate: 69.4%).
This study was approved by the epidemiological research ethics committee of Hiroshima University (approval number: E-831). The study was conducted by maintaining subjects' anonymity. Subjects were given both an oral and written briefing regarding the purpose and scope of the study, the random recruitment of subjects, confidentiality of data, and methods employed for protecting subjects' privacy after publication of study data. Submitting the questionnaire was regarded as having provided consent.
Data collection and measurements Sociodemographic characteristics and workplace environment
Regarding the respondents' characteristics, the following data were obtained: gender, age group, educational background, marital status, presence of family members in Japan, duration and status of residence ("student", "dependent", "permanent resident/spouse of a Japanese national", "technical intern in training", and "other"), Japanese proficiency, status of residence, occupation ("service", "engineering", "manufacturing", "clerical work", and "other"), employment type, whether they were receiving treatment for a disease, and whether they were experiencing any physical discomfort. As for workplace environment, the subjects were asked about the availability of health education in the workplace (existence of specific health guidance and education) and whether they participated in it, and to rate the level of stress they feel in the workplace using a Likert scale ranging from 0 (no stress) to 10 (the maximum amount of stress).
Residence status was categorized following the categorization used by the Ministry of Health, Labour and Welfare 21) , while occupation was categorized following the Standard Occupational Classification for Japan 22) . "Skilled" referred to a specialized/skilled work practitioner, while "manufacturing" referred to a manufacturing process worker.
Presenteeism
Presenteeism was measured using the Work Limitations Questionnaire-Chinese version (WLQ-C: Chinese Industrial Health 2020, 58, 35-45 edition) 23) . WLQ-C is a self-administered questionnaire comprising 25 questions across four subscales: time management (five items), physical demands (six items), mental-interpersonal demands (nine items), and output demands (five items). The WLQ-C question items focus on instances over the past two weeks when respondents could not complete their work due to health problems. Responses are given using a five-point scale comprising the following: "it constantly caused a hindrance", "it frequently caused a hindrance", "it sometimes caused a hindrance", "it caused a slight hindrance", and "it did not hinder me at all"; furthermore, the response "this does not apply to my job" was also available. Each participant's total score for each subscale is converted into a value ranging from 0 to 100; then, using these scores, the rate of deterioration of work productivity is calculated using an algorithm. Higher numbers indicate a lower level of work-productivity loss.
Mental-health status
Mental-health status was measured using the Center for Epidemiological Studies-Depression scale (CES-D Chinese edition) 24) . This scale is the Chinese edition of a depression scale that is widely accepted to be effective for screening depression through measuring mental-health state. For each item, respondents give a value ranging from 0-3, depending on the frequency by which they experienced the event in question over the previous week (0="rarely" or "not at all", 1="some" or "some of the time", 2="moderately" or "much of the time", 3="most" or "almost all of the time"). There are 20 items in total. Scores range from 0 to 60, with individuals scoring 15 or below being evaluated as not having depressive symptoms, those scoring [16] [17] [18] [19] as showing the potential of having depression, and those scoring over 20 points as exhibiting depressive symptoms.
Health-promoting lifestyle
The Health-Promoting Lifestyle Profile II (HPLP-II R: Chinese edition) 25) was used to measure the respondents' health-promoting lifestyles. This scale is comprised of 40 items, categorized into six subscales: health responsibility; spiritual growth; physical activity; interpersonal relations; nutrition; and stress management. It is scored using a four-point Likert scale, with the responses being "never", "rarely", "sometimes", and "always". Once the scale has been completed, the mean score for all 40 items is calculated, with higher scores indicating that the respondent leads a healthy lifestyle.
Statistical analysis
Descriptive statistics were used to analyze personal characteristics and workplace environment, and mental health status. Cronbach's α coefficients to confirm the reliability of each scale and correlations were calculated. Additionally, Pearson's correlations between the WLQ-C, CES-D, HPLP-IIR, and Work stress were determined.
Next, in order to clarify the relationship between presenteeism and other independent variables aside from WLQ-C, a multiple regression analysis (stepwise methods) was conducted in order to clarify the relationship between presenteeism and studied parameters (excluding WLQ-C). Furthermore, based on the results obtained here, we created a model for the overall relationships among all factors, and we examined to what degree this matched with our data via the path-analysis method.
For statistical analysis, the statistical software SPSS (Ver. 21.0; manufactured by IBM) and AMOS (Ver. 22.0: manufactured by IBM) was used, with the significance level set at under 5%.
Results
Subjects' characteristics, workplace environment, and mental health Table 1 illustrates the subjects' characteristics and workplace environment. Of the 313 subjects who provided valid responses, most were women (n=196, 62.6%), the most common age group was 20s (n=163; 52.1%), and the majority were university graduates or higher (n=149; 47.6%). Regarding marital status, "married" was the most common response (n=189, 60.4%), and 186 respondents (59.4%) had family members in Japan. The most common duration of residence in Japan was 1-3 yr (n=93; 29.7%). Approximately 40% reported experiencing problems in their everyday lives as a result of their Japanese proficiency. The most common residence statuses were permanent resident and being a spouse to a Japanese national (n=113; 36.1%), followed by student (n=74; 23.6%), and technical intern (n=62; 19.8%). The service industry (n=103; 32.9%) and manufacturing industry (n=91; 29.1%) accounted for over 60% of the respondents' occupations. The most common employment type was part-time employment (n=107; 34.2%), followed by fixed term and contract worker (n=87; 27.8%), and full-time employment (n=55; 17.6%). As for currently undergoing treatment for a disease, the majority of the respondents did not currently have any diseases (n=293; 93.6%) and did not suffer from physical discomfort (n=273; 87.2%). Meanwhile, 121 (38.7%) respondents Industrial Health 2020, 58, [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] reported that health education was conducted in their workplaces, of which 78 (64.5%) reported having such an education.
In terms of depression, 30 (9.6%) respondents were found to have depressive tendencies (scoring 16-19 points on the CES-D), and 97 (31.0%) were found to suffer from depression (scoring 20 points or more). The characteristics of being female (36.7%), in the 40s age group (40.0%), having a high-school education (38.8%), being widowed/ divorced (50.0%), living with families in Japan (33.9%), residing in Japan for less than 3 yr (41.9%), understanding basic Japanese (43.4%), having a residence status as a dependent (52.0%), being an engineer by occupation (49.1%), being employed part-time (35.5%), undergoing treatment for a disease (55.0%), having physical discomfort (42.5%), and being provided with no health education at a workplace (38.0%) were associated with an increased likelihood of suffering from depression. Table 2 indicates the mean value, standard deviation (SD), and Cronbach's α coefficient of respondents of each scale, α>0.9 or more being obtained at all scales (total score). The mean value of CES-D was 13.14 (SD=11.08). A moderate or higher correlation was observed in all scales (p<0.01).
Confirmation of reliability and correlation coefficients of each scale
Factors and characteristics that impact presenteeism
Based on the results of multiple regression analysis (Table 3) , a model for the causal relevance was created (Fig. 2) . The final model that demonstrated the best fit with the data as a result of path analysis (AGFI=0.98, CFI=1.00, RMSEA <0.001) showed that marital status (being married) had a negative correlation with presenteeism via work-related stress. Meanwhile, work-related stress showed a positive correlation with presenteeism via mental health. Health-promoting lifestyles showed a negative correlation with presenteeism via work-related stress and mental health. Furthermore, health-promoting lifestyles Table 2 showed a direct negative correlation with presenteeism. This model, including mental health, work-related stress, health-promoting lifestyles, and marital state (being married), was able to explain 44% of presenteeism.
. Descriptive statistics and correlation coefficients for WLQ-C, CES-D, HPLP-IIR, and Work-related stress (N=313)
Discussion
This research described mental health, presenteeism, and related factors among Chinese workers living in Japan. It was found that high rate of Chinese workers in Japan suffered from depression. Personal characteristics and workplace environment increased the likelihood of de- Industrial Health 2020, 58, [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] pression among Chinese workers. Meanwhile, we found a positive correlation between mental health and presenteeism. Health-promoting lifestyles were significantly related to major factors such as work-related stress, mental health, and presenteeism. Path analysis showed that a health-promoting lifestyle negatively correlated with presenteeism, via work-related stress and mental health. Furthermore, health-promoting lifestyles showed a negative association with presenteeism.
The mental health status of Chinese workers living in Japan
The percentage of cases of depression among Chinese workers was 40.6%. Overall, the results showed a similar prevalence 16) of depressive symptomatology and similar risks for depression that have been reported in previous studies, especially for those who were women 26, 27) , had low Japanese-language proficiency 16) , and those who were receiving treatment for a disease, who were all at an elevated risk 28) .
By occupation, previous studies have demonstrated that the rates of depression in workers in the professional and manufacturing industry were higher than in other industries 13) ; however, in this study, the engineering and service industries showed the highest percentage of individuals with depression out of all industries included in our analysis. The scores found in this study were higher than those previously reported among Japanese workers in the same industry 29) . Regarding residence status, the depression scores were higher in students, family dependents, and technical interns, which may be attributed to lack of proficiency in the Japanese-language, which may have affected their employment prospects and financial status. Furthermore, some of those who were living with family also had a spouse who was a foreign student. A previous study reported that 74.8% of foreign students had a part-time job 30) , with restrictions about hours of employment. This situation could mean that the household has an insufficient income. Moreover, individuals may attempt to accommodate their part-time work by reducing their hours of sleep, leading to regular sleep deprivation, which in turn has a negative impact on depressive tendencies 31) . As for technical interns, these individuals are not allowed to change the place of their internship. Being unable to switch from an existing work environment has been previously linked to great psychological stress 32) .
Finally, those who received health education at the workplace had low depression scores. Health education has previously been found to reduce depression 33) . Our results also indicated that health education appears to have a positive influence on mental health.
Relationship between mental health status, health-promoting lifestyles, and presenteeism
The path analysis showed that mental health had the strongest association with presenteeism and work-related stress also is related to presenteeism as described in Fig.  2 . Furthermore, our results demonstrated that improving health-promoting lifestyles was related to improved mental health status, less stress at work, and improved presenteeism. These findings are similar to those reported in previous studies 5-8, 10, 34-38) .
In this study only 38.7% answered that health education was provided in their workplace. According to the Industry Safety and Health Act, a workplace with 50 or more employees must appoint an industrial physician to oversee the health management of employees. However, businesses with less than 50 employees are not currently obliged to meet this requirement 39) . Even though we did not ask about the number of employees in this study, the most common businesses that employ foreign workers are those with fewer than 30 employees 40) . These results suggest that government agencies and employers of small businesses need to pay attention to health-promoting measures for foreign workers.
Although it was initially believed that the subjects' sociodemographic characteristics and workplace environment would significantly influence their mental health, and by extension, their presenteeism, the path analysis results showed that, among those personal characteristics, only marital status was indirectly associated with presenteeism through work-related stress. Moreover, personal characteristics did not influence depression directly. Previous studies that compared the mental health of the subjects before and after marriage have shown that mental health improves after marriage 41) . This suggests that individuals who are married are more likely to receive support from family members than are single people, and this contributes to reduced work-related stress.
Thus, to improve presenteeism, there is a need to identify those foreign employees who are at a higher risk of suffering from this condition, pay attention to their mental status and level of work-related stress, and provide them with the necessary personal support and health education 42) . Assessing lifestyles and educating appropriate lifestyle behaviors for Chinese workers after they arrive in Japan are required to prevent a decline in their mental status.
Study limitations
The present study had a few limitations that are worth noting. Firstly, the study relied only on available subjects who attended Japanese language classes and their acquaintances, who met the eligibility criteria, as a result of the limitation we experienced with obtaining permission to acquire a list of Chinese people residing in Japan through government sources. It is, therefore, likely that this sample contained more part-time workers, which may not be representative of the general Chinese worker population in Japan. However, it became clear that health problems in this sample were associated with certain group characteristics. Additionally, the data used in this study were crosssectional and self-report measures, which limits our ability to make any causal determination about the patterns of association observed in this study. Future research, including longitudinal studies, would shed more light on the causal relationships between work-related stress and healthrelated problems among foreign workers.
Conclusions
We described the personal characteristics and workplace environment related to depressive tendencies and depression among Chinese workers residing in Japan. It was found that mental health status had a significant impact on presenteeism. Therefore, personal support and a healthrelated knowledge of the workplace environment might allow employers to mediate mental health among foreign workers. Furthermore, health-promoting lifestyles should be implemented in the workplace to improve mental health status and reduce presenteeism. Our findings suggest that providing health education in the workplace that enhances employees' health-promoting lifestyles should be enhanced to improve mental health status and reduce presenteeism among foreign workers. The provision of this type of education shortly after foreign workers had arrived in Japan is important.
